Use of a PPARa agoni st and netform n for decreasing
the serumtriglycerides The present invention is
directed to the use of a PPARa agonist and netformn
for the treatnent of obesity. 2 PPARa is a subtype of
the PPAR (Peroxisome Proliferator Activated Receptor)
famly. PPARa is predom nantly expressed in tissues
cataboli zing high anmounts of fatty acids, such as
l'iver, heart and brown adi pose tissue. Activated

PPARs form heterodinmers with RXR (Retinoid X Receptor)
and the heterodiner 5 binds to a specific response

el embst of a BRARechdeRREaiPRARoIe fandeerdabingtind $eruimtriglybérides
regul atory regions of target genes and subsequently
alters their transcription. The majority of the genes
whose exPiecREsei inentigds dirertedolo ik wRAPEa RRARSS agonist and
Pr OfifBinih ot he Gieathrent B Sisipand extracel | ular 1ipid

met abol i sm such as acyl coA" oxidase, acyl-coA

synt het ase and apolipoproteins A-1, A-11 and CI11. 10
Fi brates can be cited as PPARa activators or agoni sts.
In the present invention, the term agoni st or
activator is used equally to designate a conpound

that can activate a PPAR receptor. Fibrates have been
docunented to |l ower plasma triglycerides and

chol esterol levels and to be beneficial in the
prevention of ischem c heart disease 15 in

i ndi viduals with dyslipidem a. They can al so nodestly
decrease el evated fibrinogen and PAI-1 levels. Fibrate
conpounds, e.g., genfibrozil, fenofibrate, '
bezafi brate, and ciprofibrate, elevate the |evel of

pl asma HDL chol esterol . '
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3 Metforminis mainly known for its
anti-hyperglycaemc activity and is wdely used in the
treatment of non-insulin-dependent diabetes. In the
case of insulin-dependent diabetes, nmetformn is also
adm nistered to the patient in conbination with
insulin. 5 EP 1054665 di scl @&ses a conbi nati on of
nmetformn and of a fibrate chosen fromfenofibrate
and bezafibrate for the treatnment of non-insulin-
dependent di abetes. The synergistic effect observed
lies in a marked inprovenent of the hypoglycaema. 4
Di scl osed®PABo.eis na isebtiype ofishe FPAR (PEvKBoRG AMrbliftraddtdActivated
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invent_ion, the term agonist or activator is used equally to designate a compound
that can activate a PPAR receptor. ' |

» : Fibrates have been documented to lower plasma triglycerides and
cholesterol fevels and to be beneficial in the prevention of ischemic heart disease

15 In Individuals with dyslipidemia. They can also modestly decrease elevated

fibrinogen and PAI-1 levels. Fibrate compounds, e.g,, gemfibrozil, fenofibrate,
bezafibrate, and ciprofibrate, elevate the level of plasma HDL cholesterol.




5, 506, 102, W89/ 05355, WDR1/ 066677, WDO2/ 05447,

W93/ 11235, WD93/23431, W94/ 23068, W95/18380, CA
2,034,220, and Lehmann, et al., 3. Biol. Chem

270: 12953-12956 (1995). PPARa agoni sts may al so be
identified 15 according to an assay descri-bed in US
Pat ent 6, 008, 239. 20 PPARa conpounds are disclosed in
Tontonez et al., Cell 79:1147-1156 (1994), Lehmann et
al., 3. Biol. Chem 270(22):1-4, 1995, Anri et al., 3.
Lipid Res. 32:1449-1456 (1991), Kliewer et al., Proc.

Nat | . AcaddetSe: od- 4318 97),. Ami_ et al., .
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( 199R3ulin‘dEpsra ' c 5q _described in

5 Us ot o e Babétks, CALRONRS 30 35 pnatacks the patint in
W0 7PBB NN wilyinsui®a 37 and W97/ 28149. Certain fibrate
gonmpoundseprg [ ' 92[10468 . and
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| ev&'&EB e engiduated and i kerafibrate plootthe NseatEAth A Snon-insulin-

VL Didepentients Qlidtbles!  f i abl ffects on

D e ictes, PHR, VBBt ot er diBvad ol o2 ke
r es (TRTOYMEREPH the hypeghicagmipncr ease in | i popr ot ei n

i pase activity, ----- ------- -- especially in

nmuscl e. This | eads to enhanced hydrolysis, of VLDL
triglyceride content and an enhanced VLDL catabolism
Fibric acid agents also.nmay alter the conposition of
the VLDL, for .exanple, by decreasing hepatic
production of apoc- Ill, an inhibitor of |ipoprotein

| i pase activity. These conpounds are al so reported

»
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5 to decrease hepatic VLDL triglyceride synthesis,
possibly by inhibiting fatty acid synthesis and by
pronoting fatty acid oxidation. Fenofibrate is
commercially available as Tricot' capsules. Each
capsul e contains 67 ng of picronized fenofibrate.
Clofibrate is commercially available as Atronm d-S
capsul es. Each capsule 10 contains 500 ng of
clofibrate. Cofibrate |lowers elevated serumlipids by
reducing the very lowdensity lipoprotein fraction
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C euti cal accept a
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f BloMdhak, ‘270?1‘2953‘-'11?356259%)? YoRRY taggrfust(s) brﬁay %o be identified
according to an assay described in US Patent 6,008,239.

20 PPARa compounds are disclosed in Tontonez et al., Celf 79:1147-1156 (1994), Lehmann et
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al., J. Biol. Chem. 270(22): 1-4, 1995, Amii et al., J. Lipid Res. 32: 1449-1456
(1991), Kliewer et al., Proc. Natl. Acad. Sd., USA 94.1318-4323 (1997), Amri et
al., J. Lipid Res. 32:1457-1463, (1991) and Grimaldi et al., Proc, Natl, Acad. S
USA .89:10930-10934 (1992). PPARa agonist compounds are also described in
US Patent 6,008,239, WO097/27847, W097/27857, W097/28115, W097/28137

- and W097/28149. Certain fibrate compounds are also described in WQ092/10468 -
and W001/80852.

Fibric acid derivatives lower the levels of triglyceride-rich lipoproteins, such as VIDL,
raise HDL levels, and have variable effects on LDL levels. The effects on VLDL
levels appear to result primarily from an increase in lipoprotein Iibase activity,




© conposi t.ions,

spect, there is provided the use of:
Lgt?ofﬁfg?daﬁdpa PPARa agoni st, which is either
fenofibrate or a conpound selected fromthe group
consisting of one of the following or a .
pharmaceutical Iy acceptable salt thereof: ;
genfibrozil, fenofibric add, bezafibrate an f e
dprofibrate; in the 30 manufacture of a kit for ne e
treatment of obesity, the kit conprising two sep:
the first conprising the PPARa agoni st
and THHECRBC B gusdenfhis &adg teeeritonedg hdrolgsis of YLDL triglyceride

otant b f. Disclose
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S UOWaEYTtRt dEcreSQéd.g gy irﬁﬁfi%lf\éth%%%q‘c delegng; of Hipapreteins (particularly

oxylate, hexan :
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| yenesul phonat e,
j5parato l{'?em%%rozh) IS commerdially available as Lopid tablets. Each tablet

contains 600 mg of gemfibrozil. Gemfibrozl is a lipid regulating agent that
decreases serum triglycerides and very fow density lipoprotein cholesterol, and
increases  high density lipoprotein cholesterol. The recommended daily dose of
gemfibrozil is 1200 mg, admi‘nistered in two divided doses. -

20 In a first aspect, there is provided the use of: metformin; a PPARq

30

- agonist, which is either fenofibrate or a compound selected from the group
consisting of one of the foliowing or a pharmaceutically acceptable salt thereof:
gemfibrozil, ferofibric acid, bezafibrate and ciprofibrate; and a pharmaceutically
acceptable. carrier, in the manufacture of a pharmaceutical formulation for the
treatment of obesity.

In a second aspect, there is provided the use of: metformin; and a
PPARc agonist, which is either fenofibrate or a compound selected ffom the
group consisting of one of the following or a pharmaceutically acceptable salt
thereof: gémﬁbrozil, fenofibric  acid, bezafibrate and ciprofibrate; in the
manufacture of a kit for the treatment of obesity, the kit comprising two
separate compositions, the first comprising the PPAR«a agonist and the second
comprising metformin ora pharmaceutically acceptable salt thereof.

Disclosed herein, the PPARq, agonist used can be either fenofibrate or a
compound selected from the ‘




adamant anecar boxyl ate, gl ycoxyl ate, gl utamate,
pyrrolidonecarboxyl ate, 6 naphthal enesul phonat e,

1- gl ucosephosphate, nitrate, sulphite, dithionate or
phosphate. Anong these saltg, the hydrochloride,
fumarate, enbonate and chl or ophenoxyacetate are nore
particularly preferred. 5. The pharmaceutically
acceptable salts of netformn nay be obtained in a
manner which is known per se by the action of

metformn on the corresponding add. In another

eqidopli coRitingt Sretse of th Goliodimd ohe phanudcaoticalle acfeptable] salt

di canent_ for treatin besity wher.ei e treatnent
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10hargacyEeR!lY a6ergtahg Bt Of EROMPNS A er ably in the range
of ab tQ. initSed MeRSorAay. 15 In a further
e%od%ﬁtﬁ&ntcﬁgﬁg%ﬁg‘mérov[gggq tharﬁ%rran fac%ﬁr%glg Cﬁ{g' o
RS dOEa RE A PEmacauliealin AooRRtehle ysalffepticinat ARS (YELRTRgride:
%%%%fé’ beszobte; ?&dﬁdl ﬂJ7n‘$a‘r&éJt ?ﬂbc&ra té;fcﬁlembhmhxsm&’:sﬁe; alycolate,

oe agoni st an met f or m ere e effect]
PR of et F BIPRIAE s i n tHEHSQﬁggp@Fmgﬁout 10 ?q%ﬁﬁn,

RidhlorRBREhIHsaRtyratay forfiatd, elagidtey suacihdte, salpbatepftartrate
Z%out %@O ;gﬁabout 1%00 '
‘cyclohexanecarboxylate, hexanoate, octanoate, decanoate, hexadecanoate,
octadecanoate, benzenesulphonate, trimethoxybenzoate, paratoluenesulphonate,

adamantanecarboxylate, glycoxylate, glutamate, pyrrolidonecarboxylate,




ng per day. According to an enbodi nent, the anount of
metformn 5 or of its salt which is used is fromone
to twenty tinmes the mass of the PPARa agoni st,
preferably fromone to five tines and better fromtwo
to five tinmes. In another enbodi nent, the PPARa
agoni st and the netformn ame to be adm nistered

si mul taneously or co-adninistered In another

enbodi nent, the PPARa agoni st and the netformn are to
be 10 adm nistered sequentially. As used in this
application, "co-adm nistration" neans the

adnfaphshalencsuiphonate, tMgluaIsepRREEhEMRRHASS stifhitN € a4
pat j, {)hat%!‘.’ithi natim period of up to. 3b@fﬁe’t(\;\'@ §|§te or
about twelve hours. For exanple, co-adm nistration

enconpas#&ong( thesei sallst athe olgdracibrities t {umhiH8 UnbBnat
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corrnggaﬁd, %Fﬂ%’%‘gﬁgﬁ&% | 200, of Figtiesmin on g paresponding
cofddund about .12 hours after adninistration of the
first conpound. As described herein, the present

i nventipn enconpasses co-adm nistration of a 20 PPARa
agoni st Marfifothet t gpbadimens, thevet iise mrovidkeic aheli Mandfactile of 2
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_ 8isiesng Ag effestive dasagaof a®PARS meistphavi di ng a
C aptforfih, Wb G LRSI d0s4Ge SPTRS BPARa borist S in the range of
sabout 10 to about 3000 mg per day, preferably in the range of about 50 to about

. 300 mg per day.

In a further embodiment, there is provided the manufacture of a
medicament for treating obesity wherein the treatment . comprises ¢o-
administering an effective dosage of a PPARq. agonist and




carriers, is surrounded by a carrier, which is thus in
association with it. This 25 includes tablets,

powders, capsules, pills, cachets, and | ozenges which

can be wused as solid dosage forns suitable for ora

admi ni stration. An effective dosage is defined. in the
present invention as the anmount of a conpound that
prevents or aneliorates adverse conditions or synptomns

of disease(s) or disorder(s) being treated. Wth

respect to the PPARa agoni st and 30 netformn,

ef f ewetfominjosizge tresfestive dusageret mketighials id Qﬁfﬁra'ngefoh @bout 10
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n PPARa a I st and/or
r'}rﬁs%e%&ﬁ'g}%ﬁ’éﬁl I g’éFP;P HE@@%?%&Z carriers. can be
ei t her sl armttanf embiodioiedt, tBelPPARE @gonistitRaha hicdmifBife to be
lb ncédﬁﬁsfé?gﬁj&erqﬁgnt lets, pills, capsul es,A calc_hgt S,
sol i
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carrier chsuded imthis applicatios, “cs-absinmynGEsn ™ HdzaB ttﬁ@adrﬁlh%&auon

ocLofFubl B Sl 80, BEnt G S esperd o o o
encalpsi ltard |tn@buw:ttwelvahours For example, co-administration encompasses
(1) simultaneous administration of a 'ﬁ_rst and second compound; (2)

15 'adminish'aﬁon of a first compound, followed by administration of a second
- compound abo_ut 2 hours after administration of the first compound; and (3)
administration of a first compound, followed by administration of a second
compound about 12 hours after administration of the first compound. As

described herein, the present invention encompasses co-administration of a

20 PPARa agonist and metformin to a patient.
According to the present invention, ‘a pharmaceutical formulation is
" defined as the formulation of the active compound with encapsulating material as
a carrier providing a capsule in which the active component with or without other
carriers, is surrounded by a carrier, which is thus in assodiation with it. This
25  includes tabléts, powders, capsules, pills, cachets, and lozenges which can be
used as solid dosage forms suitable for oral administration. |
An effective dosage is defined.in the present invention as the amount of
a compound that prevents or ameliorates adverse conditions or symptoms of
disease(s) or disorder(s) being treated. With respect to the PPAR« agonist and
30  metformin, effective dosage means a pharmacological dose in the range defined
above. With respect to fibrates, the skilled artisan will understand and appreciate
that the effective dosage of a given fibrate will vary with the potency of the
fibrate. :




In powders, the carrier is a finely divided solid

which may be in adm xture wth the finely divided
active conponent. In tablets, the active conponent nay
be mxed with the carrier haV|ng t he necessary

bi ndi ng properties in suit&ble proportions and
conpacted in the shape and size desired. The powders

and 15 tablets preferably contain fromfive or ten to
about seventy percent of the active conpound.

SU|tabIe carrlers are magnesi um car bonate, nmagnesi um
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| NgdrMiARrafYLuUt | ons, suspensions, and enulsions, 20 fo
exanpl e, water or water propylene glycol solutions.

5 For par it @feﬂﬂﬂmmp@’mamﬂdl|oqmpd51mmpanaatmny15 FPAR R@onist

10

15

20

25

30

f t hyl
1 co;“sﬁi"t i Pt Bllicat Boosefy i EGHHE GRS s apa or
%gé gl dg TR (PESRE" %@”5\}"%}’ igglgdsy peydersHablets, pille, capsules, cachets,
RSB, St R oS o o
d&dbstanes Awbighy ugtas uslp@ nattoms slirentsh| Bavosing Obgénts;S Dirkhars,
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Sablets R;ﬁfgl‘ab{m?@pm&wn dive antin terabost seventy Par®At of the active
compound. Suitable carriers are magnesium carbonate, magnesium stearate, -
talc, sugar, pectin, dextrin, starch, gelatin, tragacanth, methyicellulose, sodium
_carboxymemylcelluiose, a low melting wax, cocoa butter, and the like.

- Liquid form preparations may include so!uhons, suspensions, and emulsions,
for example water or water propylene glycol solutions. For parenteral injection
liquid preparatnons can be formulated in solution, e.g. in agueous polyethylene
glycof solution.

Aqueous solutions suitable for oral use can be prepared by dissolving-
the active component in water and adding suitablé colorants, flavors, stabilizing
and thickening agents as desired. Aqueous suspensions suitable for oral use can
be made by dispersing the finely divided active component in water with viscous
material, such as natural or synthetic gums, resins, methylceliulose, sodium
carboxymethylcellulose, and other well-known suspending agents,

Also induded are solid form preparations which are intended to be
converted, shortly before use, to liquid form preparations for oral administration.
Such liquid forms indude solutions, suspensions, and. emulsions, These

preparations may contain, in addition to the active component, colorants, flavors,




preparations may contain, in addition to the active
conponent, colorants, flavors, 9 stabilizers,
buffers, artificial and natural sweeteners,

di spersants, thickeners, solubilizing agents, and the

i ke. The pharmaceutical preparation is preferably in
unit dosage form In such formthe preparation is
subdi vided into unit doses containing appropriate 5
quantities of the active conponents. The unit dosage
formcan be a packaged preparation, the package
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compiising two separate compaositions, the first comprising the PPARoc agonist
and the second comprising metformin or a pharmaceutically acceptable sait

. thereof.
As shown in the examples, the applicant unexpectedly found that a

PPAR¢ agonist and metformin combination can be used for the treatment of
obesity.
The invention is further illustrated by the following examples, which are

an illustration of some preferred features of the invention.
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to EXAMPLE 1: Effect of PPARcc agonist and netformn
co adm ni stration on body weight in Zucker rats
Studi es were designed to evaluate the effects of

fenofi brate, a PPARa agonist, and netformn as a
conmbi nation therapy, on body weight in Zucker rats. 11
METHOD Mal e honpbzygous Zuckelt rats of 9 to 11 weeks of
age and their lean controls were random sed into
groups of 8, based on body weight and fasting plasna
insulin levels. 5 The experinmental groups were: Lean
rats, untreated; Obese rats, treated with the vehicle
p.o., twce dally bese rats, treated with

Fenofl EXAMPLE3o nEfféat, af. @PAMC@W Yand GRe%Rr

[ 1i.n p.o., tw ce dal y
g%ese ré?ow%® hﬁfﬁg agﬂﬂg#%rate 30 ng/kg,
Studies weiel @es@ndd toRNAI0aN the FHRGs "G/ felofi PPARc,

ded
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Tabl e 1 Body wei ght gain (% of




Body wei ght gain (g) change vs vehicle treated group)
Lean 33:7 3.0: -52 Vehicle 70.5 4.1/ Fenofibrate
52.0 5.8 -26 Metformn 67.2 4.0 -5 Fenofibrate +

Metformn 44.4 4.1 -37 Values are expressed as neant
SEM As shown in this exanple, the body weight gain is
significantly | owered when k’ucker rats are treated

with Fenofibrate and Metformn. This dimnution in 20

‘the body weight gain is superior when the Zucker rats

are treated with both fenofibrate and nmetform n than
when t he %dreated with fenofibrate or metformn
al one. St‘atT‘ST'I cally significant differences between
t he conbiMig homozygousnBudker rets cfisdiof £ ekbler it @g@aﬁd RS- fean

VZ.h'n&’%'?t 8 FARGBRRHE 50 TR thdotelfon P weah gt desting

by [Migsmatinsulin tewels., 25 p<0.05). 12 Al so, when

gonparin In in Zucker rats treated

Wi th the%%?r%l ﬁg'tg?{%‘rl]\ﬁg?ﬁ%vé%gfi brate and netform nc

wit it bot heamnmmeapaﬁ,of fenofi brate and netfonnin, |,

t he .r esupped ' tion of e effects of
de%at% ottre%OGW bife \%ﬂﬁl& PGy fwi

fenofibrate a ormn a her gy.
" Obese rats, treated with Fenofibrate, 30 mg/kg, p.0., once daily

. Obese rats, trea_ted with Metformin, 150 mg/kg, p.o., twice daily

10 = Obese rats, treated with Fenofibrate, 30 mg/kg, p.o., once daily and

metformin, 150 mg/kg, p.o., twice daily.
Body weight was recorded every day during 30 days.

The results are summarized in Table 1.

15 -, - Table 1
Body weight gain (% of
Body weight gain (g) | change vs vehide treated
~ group)
Lean 33.7+3.0. - ' -52
Vehicle 70.5+41 /
Fenofibrate 52.0+5.8 .—26
Metformin 67.2£4.0 -5
Fenofibrate + Metformin 444+4.1 : -37

Values are expressed as mean + SEM

As shown in this example, the body weight gain is significantly lowered
when Zucker rats are treated with Fenofibrate and Metformin: .. This diminution in

20  the body weight gain is superior when the Zucker rats are treated with both

25

fenofibrate and metformin  than when they are treated with fenofibrate or
metformin alone. Statistically significant differences between the combination of
metformin and. fenofibrate and the vehide treated group'are shown in the body
wejght gain (statistics: global covariance analysis followed by Dunnett’s test,
p<0.05).
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S C 13 CLAIMS 1. Use of: netformn; a PPARa
agoni st, which is either fenofibrate or a conpound
selected from the group consisting of one of the
followi ng or a pharmaceutically acceptabl e salt

t hereof: genfibrozil, fenoﬁibric acid, bezafibrate
and ciprofibrate; and a pha %aceutically accept abl e
carrier, in the manufacture of a pharnaceutica
formul ation for the treatnment of obesity. 2. The use
according to claim1, wherein the PPARa agonist is

f enofi br of i bri. ac,) d, or . har maceutical |y
accept abﬁgg%'a lt%ho&"%hﬁq iy %’%dya"g‘?'a?lp@'“ héudsegrats treated with
accoféi Agnbivatitnaioi fanodibrabd ainth Aetfukifin € iviithTBbiHOC hibnBthefpy of

usedg, r .ong of its pharnmaceuticall
accefg?g%q'%@sé;at @,at?ée e drefll”tﬁ 'ﬁ)or'i@ Hrgle gdditien nghf’n@‘f“fs of
of t teofitigteand Imetiorrdie ,: alanethat @ sydegzoat e, citrate,
famarate, enbonate, chlorophenoxyacetate, glycolate,

pal noat e, ‘aspartate, nethanesul phonate, nal eate,

par achl or ophenoxyi sobutyrate, formate, |actate,

succi nate, sul phate, tartrate,

cycl ohexanecar boxyl at e, hexanoat e, octanoat e,

decanoat e, hexadecanoate, - octadecanoate,

benzenesul phonate, trinethoxybenzoate,

par at ol uenesul phonate, adanmant anecar boxyl.at e,

gl ycoxyl ate, glutamate, pyrrolidonecarboxyl ate,




napht hal enesul phonate, 1-gl ucosephosphate, nitrate,

sul phite, dithionate and phosphate. 4. The use
according to claim 3, wherein netformin is used in the
formof its hydrochloride, sfumarate, enbonate or

chl or ophenoxyacetate salt. g. The use according to one
of clains 1 to 4, wherein the PPARa agoni st and
nmetformn are to be adm ni stered sinultaneously. 6.
The use according to claim5, wherein the

phar maceut i cal formul ati SEAIMSy solid form
preparation containing netformn and the PPARa agoni st
in a unit dosage form wherein the solid form

L. pridssffation is selected fromthe group consisting of:

powder Syetrdryid:-€ts, pills, capsules, cachets, |ozenges,
supposi tories’and di spersible granules. 14 7. The use
" accor dianjPARs aganiisty Whichiseithien fériufibrate tor dosongpuharsaletied from

the ggocug)gc‘raﬁfﬁ!ﬁtgng( cgfaog\le:qtfﬁp% ?@ﬁaﬁgé}?{ﬁ é}w%zr%gq?@icgllw qj%geegtgﬁigéalt thereof:

gemfibeozih) fenefitaicaicid) bezafibrfé Shé cigfofiBRité04nd N, the PPARa
agoni st and a sqlid carrier consisting of or nore

subst af r@%ﬁ@’%@%ﬁgﬁﬁq@gﬁem avoring agents,
in therhAslFaGuradressiarabéefisal ffutﬁh]la'gtbn{ﬁf' He &9 aht J(B]%b%%ﬁnt S

or encapsul ating materials. 9. e use according t’o

any of clains 6 to 8, wherein the solid form

P j - | Ses ol mi nd t he. PP .
2 TRk g BRIt 3 TRl RARE dpBRL cfehenbrats, fenofiri
acid omaghhesnaneustalig rateptabi@balt ofSagsfibriceigt i n, dextrin,

starch, gelatin, tragacanth, nethylcellul ose, sodium

car boxynet hyl cel lul ose, a |ow melting wax or cocoa
3. bUhkd ase adOrdidd® &&ith BGF el nghé’reﬁf‘ﬁe%m‘ﬁh% [Bedlin'tRe form of

wherei n the PPARa agoni st an
one of its pharmaceutically acceptable salts, selected from the group consisting of the

hydrochloride, acetate, benzoate, citrate, fumarate, embonate, chlorophenoxyacetate,
glycolate, palmoate, aspartate, methanesulphonate, maleate,
parachlorophenoxyisobutyrate, formate, lactate, succinate, sulphate, tartrate,
cyclohexanecarboxylate, hexanoate, octanoate, decanoate, hexadecanoate,
octadecanoate,  benzenesulphonate, tfimethoxybenzoate, paratoluenesulphonate,
adamantanecarboxylate, glycoxylate, -  glutamate, pyrrolidonecarboxylate,
naphthalenesulphonate, 1-glucosephosphate, nitrate, sulphite, dithionate and phosphate,

4. The use according to caim 3, wherein metformin is used in the form of its

hydrochloride, fumarate, embonate or chlorophenoxyacetate salt.

5. The use according to one of claims 1 to 4, wherein the PPARo agonist and

metformin are to be administered simultaneously.

6. The use according to claim 5, wherein the pharmaceutical formulation is a solid
form preparation containing metformin and the PPARa agonist in a unit dosage form,
wherein the solid form preparation is selected from the group consisting of: powders,

tablets, pills, capsules, cachets, lozenges, suppositories and dispersible granules.



metformn are to be adm nistered sequentially. 11. The
use according to any of clains 1 to 10, wherein the

ef fective dosage of the PPARa agonist is in the range
of 10 to 3000 ny per day, amd the effective dosage of
metformn is in the range of 10 to 3000 ng per day.

12. The use according to claim 11, wherein the

ef fecti ve dosage of the PPARa agogisL Ifis in the
- . 0 d the effective
R N R S A e —

cachpeor ldeepnge 13. The use according to any of cl aims 1 to
12, wherein the amount of nmetformn or of its salt
which is used is fromone to twenty tinmes the mass of

8. tEndPDéRacasdinh Sto- cldith 671He claitk ﬁcﬁﬁérgin_nﬂwet Qolrol forh) Faﬁtiqaration
wherein the anpunt of nmetformn or of Its salt ~whic
consists ofs etiogminy dhe PARpoagaeniss aridressalidecarders cosisting of or more
I Sk. h c .NQ,. lajm 14, .
Smﬂ\%ﬁéﬁgi%&ﬁ ﬂe%grmdiiﬁ?n%f eﬂrréteﬂftB ﬁ %@m%ﬁérgr?’ o?'ka?r% sHiepervalivesy, tablet
disintegrating dgénts,f eremcapsolating imateridld. mes t he mass of the
PPARa agonist. 15 16. Use of. netfornmn; and a PPARa
agoni st, which is either fenofibrate or a conpound

9. sdhecusedadcoring tdang o LRirR®BStoSE, MieRin BREsAId B preparation
armaceutical ly acceptable salt

f.ol | ow or a Al 1Yy : .
compies; %tﬂtg%“'&e Apd B‘p%z'?"fﬁsROf @aeistorin cadgijan, tedpagnesiuat sarbonate,
ci tDr Do h uf e ki .or
reortsn, S04 U, I GBS B el o,
methylesiplose tsodivg carbexymiethylcelidngs, iadowgnelting WRABRCcaEga butier.
and the second conpri si ng

10.  The use according to one of claims 1 to 4, wherein the PPAR« agonist and

metformin are to be administered sequentially.

11, The use according to any of claims 1 to 10, wherein the effective dosage of the
PPARa agonist is in the range of 10 to 3000 mg per day, and the effective dosage of
metformin is in the range of 10 to 3000 mg per day.

12.  The use according to claim 11, wherein the effective dosage of the PPARa agonist
is in the range of 50 to 300 mg per day, and the effective dosage of metformin is in the

range of 100 to 1000 mg per day.

13.  The use according to any of claims 1 to 12, wherein the amount of metformin or

of its salt which is used is from one to twenty times the mass of the PPARx agonist.

14.  The use according to daim 13, wherein the amount of metformin or of its salt

which is used is from one to five times the mass of the PPAR« agonist.

15, The use according to claim 14, wherein the amount of metformin or of its salt

which is used is from two to five times the mass of the PPARa agonist.




metformn or a pharmaceutically acceptable salt
thereof. 17. The use accordiggg to clai m 16, vvherm n
the PPARa agonist is fenofibrate, fenofibric acid or
a pharmaceutically acceptable salt of fenofibric acid.
18. The use according to claim 16, wherein the

16. effigctq ve dosage of the PPARa agonist is in the range
" of %‘g fo 300 ng per day, and the effective dosage of

met f or nnatforsnim;randhe  range of 100 to 1000 ng per day.

a PPARo agonist, which is either fenofibrate or a compound selected from
the group consisting of ane of the following or a pharmaceutically acceptable salt thereof:
gemfibrozil, fenofibric acid, bezafibrate and ciprofibrate;

in the manufacture of a kit for the treatment of obesity, the kit comprising two
separate compositions, the first comprising the PPARo agonist and the second comprising

metformin or a pharmaceutically acceptable salt thereof.

17.  The use according to claim 16, wherein the PPAR« agonist is fenofibrate, fenofibric

acid or a pharmaceutically acceptable salt of fenofibric acid.

18.  The use according to claim 16, wherein the effective dosage of the PPARc agonist
is in the range of 50 to 300 mg per day, and the effective dosage of metformin is in the

range of 100 to 1000 mg per day.




